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Low-cost MEMS IMU navigation positioning method for land vehicle

LI Bo-wen, YAO Dan-ya
(Department of Automation, Tsinghua University, Beijing 100084, China)

Abstract: When vehicle GPS has no positioning output due to GPS satellite signal’s being blocked, a
positioning method based on low-cost MEMS IMU can be used to compensate the vehicle navigation.
However, the measurement error of the low-cost MEMS IMU is large, and its positioning error would
accumulate quickly. To solve this problem, a Kalman filtering algorithm for MEMS IMU navigation was
studied. By analyzing the motion characteristics of vehicle, a new observation, i.e. the error of the centripetal
acceleration difference, was presented. Then the state transition matrix and observation matrix of the error
state system model were deduced. The real vehicle experiment for 200 s shows that the positioning error rate
of autonomous MEMS IMU is 75.27%, and the positioning error rate by this new method is 3.86%, which
show that the positioning accuracy has been significantly improved.
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Tab.1 Final positioning errors of 3 kinds of calculations
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